MicroRNAs (miRNAs) are 21 to 24 nucleotide non-coding RNAs that regulate gene 16 expression. Biogenesis of miRNAs is fine-tuned by specialized microprocessor complex, the 17 regulation of which is being continuously understood. Recruitment of HYL1 to the 18 microprocessor complex is crucial for accurate primary-miRNA (pri-miRNA) processing and 19 accumulation of mature miRNA in Arabidopsis thaliana. HYL1 is a double-stranded RNA 20 binding protein also termed as DRB1, has two double-stranded RNA binding domain at N-21 terminal and a highly disordered C-terminal region. Also, the biological activity of HYL1 is 22 dynamically regulated through transition from hyperphosphorylation to hypophosphorylation 23 state. HYL1 is known to be phosphorylated by a MAP kinase MPK3 and SnRK2. However, 24 the precise role of its phosphorylation are still unknown. Recently, the stability of HYL1 25 protein has been shown to be regulated by an unknown protease X. However, the identity of 26 the protease and its molecular mechanisms are poorly understood. Here, we describe, three 27 functionally important facets of HYL1, which provide a better picture of its association with 28 molecular processes. First, we identified a conserved MPK3 phosphorylation site on HYL1 29 and its possible role in the miRNA biogenesis. Secondly, the C-terminal region of HYL1 30 displays tendencies to bind dsDNA. Lastly, the role of C-terminal region of HYL1 in the 31 regulation of its protein stability and the regulation of miRNA biogenesis is documented. We 32 show the unexplored role of C-terminal and hypothesize the novel functions of HYL1 in 33 addition to miRNA biogenesis. We anticipate that the data presented in this study, will open a 34 new dimension of understanding the role of double stranded RNA binding proteins in diverse 35 biological processes of plants and animal.
The in-silico observations led us to hypothesize the comparable functions of the HYL1 C- 163 terminal domain to that of RNA pol II CTD. HYL1 is known to recognise the dsRNA hairpin 164 like structure that describes its specificity for secondary structure of RNA rather than the 165 nucleotide specificity (Lu and Fedoroff, 2000) . We argued that if the recognition is only 166 dependent on the structure and not the sequence, then AtHYL1C might recognise the double- 4a) were used for the electrophoretic mobility shift assay (EMSA) using AtHYL1-FL (full-171 length) and AtHYL1N protein. Surprisingly, we observed that AtHYL1-FL binds strongly to 172 dsDNA hairpin loop than that of AtHYL1N (Fig. 4b ). This observation is in contrast to the 173 previous reports, where the authors have shown the positive EMSA interaction of HYL1 with 174 dsRNA but not with dsDNA (Lu and Fedroff., 2000). Interestingly, most of the studies since 175 the first report used dsRNA and there is no evidence for HYL1 interaction with dsDNA.
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The DNA binding ability of the full-length HYL1 protein suggests a possible role of its C-177 terminal repetitive regions (Fig. 4b) . Judging by the amount of unbound free probe, we 178 observe that the deletion of C-terminal domain in HYL1 protein drastically reduced its 179 binding ability with dsDNA hair pin loop as compared the HYL1-FL (Fig. 4b ). This clearly bands which are likely the proteolytic cleaved products (Fig. 6d, lane 2) . The membrane 272 fraction showed an intense band of the truncated HYL1 (GFP-HYL1N) at about 55 kDa with 273 anti-GFP along with the degraded products with lower molecular weight (Fig. 6c, lane 3) . 274 Blotting with anti-AtHYL1 did not show any intense band suggesting that only N-terminal is 275 relocated to membrane (Fig. 6d, lane 3) . When protein was tagged at the C-terminal with 276 GFP showed an intense band at 25 kDa, presumably the truncated GFP after protease 277 cleavage and three bands in the range of 25 kDa to 37 kDa. These are the different proteolytic 278 bands from C-terminal regions (Fig. 6c , lane 6) which was further confirmed by using anti-279 AtHYL1 ( Fig. 6d lane 6) . Based on these results, we concluded that after the cleavage by 
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The ssDNA was labelled with γ 32 P-ATP at 30°C for 30 minutes by PNK-T4 kinase (NEB). AtHYL1N by trypsin. The reactions were incubated for indicated times periods followed by SDS-633 PAGE and gel was stained by CBB. b, in-vitro protein degradation assay of bacterially purified 634
AtHYL1 full length and truncated AtHYL1N incubated with crude protein extract from wild 635 type A. thaliana (Col-0) for indicated time periods followed by CBB staining of SDS-PAGE. c, 636 experiment was performed as in b, followed by western blotting with anti-AtHYL1 antibody. 637
Lower image is ponceau staining of the membrane. d, in-vivo degradation of AtHYL1FL with 638 crude extract (Col-0) with extended periods of incubation (0.5 hrs to 5 hrs) followed by western 639 blotting using anti-AtHYL1. The upper image represents the longer exposure and lower shorter 640 exposure during the western blotting detection. DP represents degraded products and PPI 641
indicates the plant protease inhibitor cocktail. 642 
